An established method for precise determination of optical absorption is the so called laser calorimetry. According to ISO 11551 1 laser calorimetry is preferred to other photothermal test methods, because of its capability to deliver absolute calibration. Many optical materials have low heat conductivity, which can affect the calibration significantly. The timeand spatial dependent temperature profile in a sample of materials with low heat conductivity requires accurate temperature measurement strategies to determine material-independent and absolutely calibrated absorption values. For thin cylindrical samples, ISO 11551 provides a strategy to compensate heat conductivity effects. The optimal temperature sensor position, where accordingly calibrated measurement results 2 can be obtained, is simply based on the symmetric sample geometry. For thick geometries an additional temperature distribution along propagation direction of the heating beam must be considered. The current version of ISO 11551 does not provide a sophisticated solution for this problem, because the heating scheme of a sample is usually unknown. Therefore, a reliable calibration procedure can only be applied to samples of well-known absorption properties of surfaces and bulk material. Utilizing such kind of specifically prepared reference samples in combination with Finite Element Method (FEM) calculations, a general measurement and data evaluation concept based on laser calorimetry is presented, that allows deriving absolutely calibrated absorption measurement results for rectangular sample geometries.
INTRODUCTION
Since optical absorption changes the functionality of many laser components through multiple physical effects, such as thermal expansion and thermal lensing 3 , absorption measurements are of high importance. The measurement principle, which is mostly used for the determination of the absorption, is the so called laser calorimetry.
Other prominent measurement methods, for example photothermal surface-displacement techniques [4] [5] [6] , laser induced deflection 7, 8 , photothermal interferometry 9,10 and thermal lensing techniques 11, 12 , are very common and exhibit distinct advantages. They are much more suitable for spatially resolved absorption measurements 13 than laser calorimetry, although they do not need physical contact with the sample, which can be important for certain measurements. A big problem with these techniques is the absolute calibration of the photothermal signal 14 , which requires exact knowledge of the optical and thermophysical parameters of the sample and it is rarely possible to gather all needed information 15 . Until now, only laser calorimetry is an established absolutely calibrated measurement procedure, according to the international standard. All evaluation methods of the laser calorimetry are based on a homogeneous temperature model (see Sec. 3), which is not useful for 'real' measurements, because the finite heat conductivity of 'real' optical materials is not considered. Under this condition, the evaluation of absorption data gained from laser calorimetry loses its simplicity, as the finite heat conductivity implies a temperature distribution which must be considered. Besides the heat conduction, other parameters, for example the sample geometry, material properties, heating as well as cooling time and the environmental conditions influence the evaluation of the absorption in real measurements. 
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CONCLUSION
By maintaining real measurement conditions, the influence of finite heat conductivity and the sample geometry on the measured absorption value were studied experimentally. This was achieved by comparing specific test samples of ®B270 with aluminum samples which were modified to guarantee identical surface absorption. A suitable detector position, at which the measurement result is independent from the thermal diffusivity of the sample material, was determined experimentally for a front face heating scheme evaluated by the exponential method. The experimental results confirm the simulations by FEM so that the simulations can be used for further studies, like two-face or bulk heating.
Furthermore, the experimental results indicate the pulse method as a possible alternative evaluation method (if a suitable detector position cannot be identified). However, the measurement results for small test samples showed high uncertainties for the pulse method, which should be analyzed in further studies.
